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ABSTRACT

Introduction: Scoring systems are still valuable and valid for differential diagnosis of acute appendicitis (AA).
Bedel Score is a new diagnostic tool with 7 parameters that can be easily applied. The aim of this study is to
determine the diagnostic performance of the Bedel score in AA and compare it with the Alvarado score. Methods:
Our study consisted of 95 patients as a prospective cohort who were admitted to our emergency department due to
abdominal pain and were hospitalized with a preliminary diagnosis of AA. Bedel and Alvarado scores were
calculated. The patients were categorized into two groups (positive and negative appendectomy) according to their
histopathological diagnosis. Results: The study population consisted of 65 (68.4%) male and 30 (31.6%) female
patients. The mean age of the patients was 34 (18-87) years. 81 (85.3%) of the patients had histopathologically
confirmed AA. Median Alvarado score was significantly higher in patients with positive AA than those with
negative AA (7 (range: 3-10) vs. 5 (range 3-7), p<0.001, respectively). Median Bedel score of positive AA patients
were also significantly higher than those with negative AA (9 (range: 6-10) vs. 5 (range 2-8) p<0.001, respectively)
In separating acute appendicitis from negative exploration, the threshold of the Alvarado score is 63% sensitivity
for >7, 85.7% specificity; The Bedel score had 80.2% sensitivity and 92.9% specificity for the threshold value >7.
Conclusion: Bedel score is fast, simple, easy to learn and apply, as well as an effective and practical scoring
system with only 7 parameters.
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INTRODUCTION regard, Alvarado score is the best known and best
performing score in validation studies, but no
Acute appendicitis (AA) is the most common scoring system is ideal and the negative
surgical emergency in patients with abdominal pain appendectomy rate is still high [5].
admitted to the emergency room, with an estimated We developed the Bedel score as a new scoring
lifetime prevalence of 7% [1]. It is mostly seen in system by adding the immature granulocyte (1G),
adolescents and young adults. Despite advances in which has been used as a new inflammatory marker,
imaging technologies in diagnosis and many to the gender, nausea & vomiting used in the
laboratory examination and scoring systems, it RIPASA, one of the previous scoring systems, and
remains difficult to diagnose, as it mimics other the physical examination findings used in the
pathologies in women and the geriatric population Alvarado scoring system, and leukocytosis
[2,3]. These diagnostic scoring systems aim to parameters [1-5]. The Bedel score is a new easily
increase the diagnostic accuracy of AA and reduce applicable diagnostic tool consisting of 7 parameters
complications such as perforation and sepsis and based on supporting the patient's sex, symptoms and
decrease morbidity and mortality [4]. Although findings with laboratory tests. The primary purpose
many scoring systems are recommended in this of this study is to determine the diagnostic
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performance of the Bedel score in AA. Its secondary
aim is to compare the results of the Bedel score with
the Alvarado score.

METHODS

Our study was designed as a single-centre
prospective cohort and was selected among the
patients who were admitted to our tertiary
emergency department between January and April
2020 due to abdominal pain and were hospitalized
with the pre-diagnosis of AA. After the approval of
the Antalya Training and Research Hospital ethical
committee the consent of all patients was obtained
and the data forms were filled by the emergency
physicians who first examined the patients. 95
patients who met the inclusion criteria were entitled
to participate in the study. Bedel scores that includes
7 parameters and Alvarado scores of these patients
were calculated [6].

The Bedel Scoring System

The Bedel scoring system consists of 7 parameters.
The first one is the gender parameter and the male
gender is scored over 2 points. The two symptoms of
the patients were scored as 1 point for the presence
of nausea and / or vomiting, and the absence of
urinary symptom as 2 points. Sensitivity to the right
iliac fossa from the physical examination findings of
the patient was 2 points; rebound was scored as 1
point. In addition,> 10,000 / mm? leukocyte count
and IG percentage > 0.6% are laboratory parameters
recorded as 1 point each. The maximum number of
points for diagnosis is 10 and the minimum score is
0. (Table I)

Study Design

Patients who were planned to be operated and
hospitalized with a preliminary diagnosis of AA by
general surgery aged 18 and over were included in
the study. Patients under the age of 18, those who
underwent elective appendectomy, those who were
not operated or did not accept hospitalization,
patients with incomplete data were taken as
exclusion criteria. Complaints (nausea, vomiting,
loss of appetite, duration of pain, character of pain),
examination findings (presence of tenderness in the
right lower quadrant, presence of rebound) and
laboratory results (white blood cell (WBC),
polymorphonuclear leukocyte percentage (PNL),
CRP) of the patients were recorded. The findings
suggesting AA in the ultrasonography (US) and
abdominal tomography (CT) of the patients were
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recorded as positive AA [7]. Bedel and Alvarado
scores of all patients were calculated and sensitivity
in diagnostic performance, specificity, positive
predictive value (PPV) and negative predictive value
(NPV) were determined. Postoperative
histopathology findings were collected and patients
were categorized into two groups as positive and
negative appendectomy according to
histopathological diagnosis. In addition, the
correlation of the scores with the imaging findings
and histopathological findings were analyzed.

Statistical Analysis

The statistical analysis of all variables was
performed by using SPSS wversion 23.0. The
continuous variables were described as standard
deviations and means, and categorical variables were
described as frequencies and percentages (%). In the
comparison of the positive and negative
appendectomy groups in terms of parameters,
student t test was used for variables with normal
distribution, and Mann Whitney U test was used for
variables without normal distribution. The receiver
operating characteristic (ROC) analysis was
performed to determine the success of Alvarado and
Bedel scoring systems in diagnosing AA.
Sensitivity, specificity, PPV and NPV values of
scores were calculated and its diagnostic
performance was evaluated. Histopathological
confirmation was accepted as the gold standard. An
adjusted rate ratio (OR) and 95% confidence interval
(CI) were also calculated for each independent
variable, and p value below 0.05 was considered
statistically significant.

RESULTS

95 patients who met the inclusion criteria were
included in our study. 81 (85.3%) of the patients had
histopathologically confirmed AA. The
appendectomy of 14 (14.7%) patients was negative
and 3 (3.2%) of these patients had tumors, and 2
(2.1%) of Ilymphoid hyperplasia, unusual
histopathological findings and appendix
vermiformis were detected. The median Alvarado
score of the patients was 7 (range: 3-10); the median
Bedel score was 8 (range: 2-10) (Table I1).
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Table I: Bedel scoring system

Variable Value

Gender
Male 2 There was no significant difference between the

Symptoms ., positive and negative AA groups when evaluated
Nausea /Vomiting 1 . : : _ :
Absence of urinary system complaints 2 according to. th?" ”.‘ed'a“ agg (p=0.067). Ac.cordlr}g

Signs to gender dlstrlb_utlon, positive AA was h!gher in
Sensitivity on lower right quadrant 2 males and negative appendectomy was higher in
Rebound tenderness in right iliac fossa 1 females (p:0007) While US could not differentiate

Laboratory findings positive AA from negative significantly, CT had
WBC >10.000/mm3 1 significantly higher AA detection (p=0.175 vs.
1G>0.6% 1 p<0.001, respectively). Mean of patients with

Total points 10 positive AA according to clinical findings as

WBC: White blood cell; 1G: Immature granulocytes

Table I1: Baseline characteristics of studied patients

defense-rigidity, rebound and nausea percentage
were significantly higher than those with negative
AA (p=0.001; p<0.001; p=0.019, respectively), but

Variables Values (n=95) . . L

Age (years) urinary system cor_n_plam_ts were S|gn_|f|cantly lower

Median (IQR) 34 (21-69) (p<0.001). In addition, in the positive AA group,

Gender, n (%) mean WBC, 1G and PNL values were significantly

Male 65 (68.4) higher than those with negative AA (p=0.001; p

Female 30 (31.6) <0.001; p<0.001, respectively). The median

Appendectomy findings for AA Alvarado score was 7 (range: 3-10) in AA patients,

Positive 81 (85.3) and the median Alvarado score was 5 (range 3-7) in

Negative . 14 (14.7) patients with negative AA. Median Alvarado score

:'St(’patho'o.g'?"?" findings, n (%) was significantly higher in patients with positive AA
cute appendicitis 73 (76.8) . ]

Complicated appendicitis 8 (8.4) (p<Q.001). Th(_e median Bedel score was 9 (range: 6-

Lymphoid hyperplasia 2(2.1) 10) in AA pat_lents gnd the_medlan Bedel score was

Unusual histopathological findings 2(2.) 5 (range 2-8) in patients with negative AA. Median

Appendix vermiformis 2(2.1) Bedel score was also significantly higher in patients

Tumors 3(3.2) with positive AA (p<0.001) (Table I11).

Others 5(5.3)

Clinical findings, n (%0)

Sensitivity on lower right quadrant 94 (98.9)

Defense-rigidity 81 (85.3)

Rebound 79 (83.2)

Migration of pain to the right lower quadrant 22 (23.2)

Loss of appetite 59 (62.1)

Fever (>37.3°) 7(7.4)

Nausea-Vomiting 69 (72.6)

Urinary system complaint 10 (10.5)

Time pain started

<48 63 (66.3)

>48 32 (33.7)

Laboratory findings

WBC count (x10%/mm?3) 13.62+4.31

Polymorphonuclear leukocytes (%) 73.66+£11.81

Immature granulocytes (%) 0.63+0.4

C-reactive protein (mg/dL) 22.7 (1-277)

Scores, median (range)

Bedel 8 (2-10)

Alvarado 7 (3-10)

Bedel score (no of cases)

<5 6 (6.3)

5-7 23(24.2)

8-10 66 (69.5)

AA: Acute appendicitis; WBC: white blood cell.
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Table I11: Comparing the baseline characteristics as well as acute appendicitis scores between cases
with acute and negative appendectomy findings
Appendectomy findings

Variables Negative (n=14)  Positive (n=81) p value
Age (years)
Median (range) 44 (21-87) 33 (18-80) 0.067
Gender, n (%)
Male 5(35.7) 60 (74.1) 0007
Female 9 (64.3) 21 (25.9) '
US findings, n (%)
Negative 4 (28.6) 22 (27.2) 0175
Positive 6 (42.9) 45 (55.6) '
CT scan findings, n (%0)
Negative 2 (14.3) 1(1.2)
Positive 9 (64.3) 49(60.5) <0.001
Clinical findings, n (%0)
Sensitivity on lower right quadrant 14 (100) 80 (98.8) 0.853
Defense-rigidity 7 (50) 74 (91.4) 0.001
Rebound 5(35.7) 74 (91.4) <0.001
Migration of pain to the right lower quadrant 0 (0) 22(27.2) 0.035
Loss of appetite 9 (64.3) 50 (61.7) 0.553
Fever (>37.3°) 2(14.3) 5(6.2) 0.274
Nausea-Vomiting 6 (42.9) 63 (77.8) 0.019
Urinary system complaint 9 (64.3) 1(1.2) <0.001
Time pain started
<48 10 (71.4) 53 (65.4) 0.767
>48 4 (28.6) 28 (34.6) '
Laboratory findings
WBC count (x103/mm?3) 10.41 £ 2.63 1417 £4.31 0.001
Polymorphonuclear leukocytes (%) 63.80 £7.29 75.36 + 11.63 <0.001
Immature granulocytes 0.56 £ 0.38 0.64 £0.40 <0.001
C-reactive protein (mg/dL) 29.65 (3-171) 21 (1-277) 0.176
Scores, median (range)
Bedel 5 (2-8) 9 (6-10) <0.001
Alvarado 5 (3-7) 7 (3-10) <0.001

US: Ultrasonography; CT: Computed tomography

ROC Curve

Alvarado and Bedel scores effectiveness' in
detecting AA was calculated by drawing the ROC
curve. Alvarado score revealed that the area under
the curve (AUC) was significant in distinguishing
positive AA from negative appendectomy (AUC:
0.902, 95% CI: 0.822-0.982; p<0.001) (Fig. 1). In
distinguishing acute appendicitis from negative
exploration, for the threshold value of Alvarado
score >7 has 63% sensitivity, 85.7% specificity,
75.31% PPV, and 35.71% NPV (Table 1V). The
Bedel score also revealed that AUC was significant
in distinguishing positive AA from negative
appendectomy (AUC: 0.975, 95% CI: 0.929-1.000;
p<0.001), respectively) (Fig. 1). In distinguishing
acute appendicitis from negative exploration, for the
threshold value of Bedel score >7 has 80.2% Gens 0 o 0 0s T
sensitivity, 92.9% specificity, 96.3% PPV, and
82.88% NPV.

—— Alvarado
—Bedel
Reference Line

Sensitivity

0,2

1 - Specificity

Fig. 1. Receiver operating characteristics curve
demonstrating the predictive values of the Bedel scoring
systems.
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Table 1V: Diagnostic performance of Bedel and
Alvarado scores

Bedel Alvarado
The area under the ROC 0.975 0.902
curve
95% confidence interval 0.929- 0.822-
1.000 0.982
Diagnostic accuracy 86.5 74
p value <0.001 <0.001
Cutoff point =7 =7
Sensitivity 80.2 63
Specificity 92.9 85.7
Positive predictive value 96.3 75.31
Negative predictive value 82.88 35.71

DISCUSSION

Diagnosing AA still poses a challenge, and delaying
the surgical operation increases the complication
rate, leading to increased mortality and morbidity
[8]. In addition to clinical evaluation in studies to
increase the accuracy of the diagnosis of AA, its
diagnostic effectiveness has been proven in modern
imaging methods with various clinical signs and
symptoms [9,10]. Scoring systems that developed to
increase both sensitivity and specificity of the
diagnosis of AA still remain important with its
cheap, non-invasive and ease of use [3]. In this study,
we showed that the cost of AA can be a fast, simple,
easy to learn and apply diagnostic method that does
not require extra expense since it contains the seven
clinically important parameters. The Bedel score
generally has high sensitivity and sensitivity and can
be considered as an ideal clinical scoring system for
the diagnosis of AA.

Bedel score is a new, easy to apply and effective
scoring system that includes clinical symptoms,
findings, and simple hemogram parameters. Unlike
Alvarado and other scoring systems, it contains
fewer parameters. Other parameters except the 1G
parameter are well known from previous studies.
Like the Alvarado score, leukocytosis was taken as
10,000 / mm?3 in the diagnosis of acute appendicitis
in the Bedel score. In previous studies, it is known
that leukocystosis can distinguish AA with high
sensitivity and specific [11]. However, although
more than 75% of PNL is a distinction for AA, its
low sensitivity and specificity have been
demonstrated in studies [12]. Therefore, in our study,
instead of this parameter we added the IG parameter,
which is a fast marker of rapid applicability, easy to
measure from simple hemogram testing and a rapid
marker of inflammation, to our score [13]. We also
included gender in our scoring system, which is a
decisive parameter in negative appendectomy, which
was also included in previous scoring systems [14].

970

By including IG, which has not been included in any
scoring system before, we have developed a fast and
effective scoring system. Bedel score can be easily
used by clinicians with few parameters and high
sensitivity and specificity. We think that the
application of this score can reduce negative AA
when appendicitis is suspected and minimize the
need for imaging costs in the overall management of
these patients.

Unlike the Alvarado score, fever and pain migration
is not used as a parameter in the Bedel score due to
the limited diagnostic significance shown in other
studies.15,16 In our study, the fact that the presence
of fever was only in 5 positive AA patients (6.2%)
and the presence of pain migration was only in 22
positive AA patients (27.2%) supported our
hypothesis that these were not a valuable indicator
for AA.

In this study, the threshold value of the Bedel score
in distinguishing AA from negative exploration was
80.2% sensitivity, 92.9% specificity, 96.3% PPV
and 82.88% NPV for >7. In a study by Chong et al.
for the RIPASA score of 7.5, the optimal threshold
limit was found to have higher sensitivity and
specificity 98.02% (95% CI 93.03% - 99.76%) and
81.32% (95% CI 71.78% - 88.72%). Again in this
study, for the score of Alvarado > 7 sensitivity was
detected as 68.32 and the specifity was detected as
87.91% specificity [17]. In another study, it was
stated that RIPASA score results showed 94.5%
sensitivity, 88.0% specificity, 97.2% PPV, 78.5%
NPV and 93.38% diagnostic accuracy [18].
However, if the Bedel score consisting of only 7
parameters is compared with the RIPASA score, it
requires less parameters. Erdem et al. found that the
sensitivity and the specifity of the Alvarado scoring
system was calculated as 82% and 75%,
respectively, and the sensitivity and specificity of the
RIPASA scoring system was calculated as 100%
and 28%, respectively. The sensitivity and
specificity of the Ohmann score was calculated as
96% and 42% respectively, and the sensitivity and
specificity of the Eskelinen scoring system as 100%
and 44%, respectively. They also stated that the
RIPASA scoring system was less accurate due to
high negative appendectomy rates in this study [8].
The overall negative appendectomy rate of our study
is 14.7, which is higher in women compared to men
(30% vs.7.6%). Many surgeons advocate early
surgical intervention to prevent complications in
cases they suspect, although this rate varies between
20-40%, the generally accepted rate is between 15-
20% [9,19,20]. Tumor and lymphoid hyperplasia
was the most common leading cause of negative
appendectomy. In our study, both the Alvarado and



A‘JMSRi

Journal of Medical and Surgical Research

JMSR 2021 Vol. Vill, n 1: 966- 972

Bedel scores could not distinguish these false REFERENCES
positive diagnoses. Although imaging methods come
to the forward in preventing false positive diagnoses, 1. Rathod S, Ali I, Bawa APS, Singh G, Mishra S,

operator-dependent CT may be much more useful in
reducing the rate of negative appendectomy [21,22].
Considering the risks and disadvantages of CT, such
as cost, radiation exposure and complications related

Nongmaithem M. Evaluation of raja isteri pengiran
anak saleha appendicitis score: a new appendicitis
scoring system. Med J DY Patil Vidyapeeth. 2015;
8(6):744. https://doi.org/10.4103/0975-2870.169914.

to contrast, we can t_hink that effective use of the 2 QLrAKSf:l i\;A’ acAultgbag:]peNn.diz/ilt)i/?t Xm Dsagrgj:écf
Bedel score by clinicians can reduce CT use. Bedel 2015:209(6):1043-7.
score can be easily used by physicians as a score https://doi.org/10.1016/j.amjsurg.2014.05.024
predicting negative AA. 3. Parekh, D., Jain, D., Mohite, S. Phalgune D.
Many scoring systems have been developed for the Comparison of Outer Diameter of Appendix, C-
diagnosis of AA and the detection of negative AA. reactive Protein, and Serum Bilirubin Levels in
RIPASA, which is one of them, is one of the Complicated _ Versus Uncomplicated
prominent scoring [8, 17]. Since the number of Appendicitis. Indian J Surg. 2019, 1-5.
. . https://doi.org/10.1007/s12262-019-01931-2
parameters in our study is less than RIPASA, we 4L . A .

. - - . . akshminarasimhaiah AKS, Nagaraja A,
thmkthat it can stapd out yvnh its f_ast computablllty. Srinivasaiah M Evaluation of Tzanakis scoring
only be compared with the Bedel score. Surg. 2017: 4(10):3338-43,

https://doi.org/10.18203/2349-2902.isj20174173
STUDY LIMITATIONS 5. Andersson M, Andersson RE .The appendicitis

inflammatory response score: a tool for the diagnosis
This research had some limitations. First, the sample of acute appendicitis that outperforms the Alvarado
size was low. Secondly, no comparison was made score. ~ World ~J Surg.  2008;32(8):1843-9.
with other scoring systems other than the Alvarado https://doi.org/ 10.1007/500268-008-9649-y.

L2 . . 6. Alvarado A. A practical score for the early diagnosis
score. A|_10ther Ilmlta_tlon was both radlologl_cal and of acute appendicitis. Ann Emerg. Med
pathological evaluations were made by different 1986;15(5):557-64. https://doi.org/ 10.1016/50196-
physicians, which may lead to differences in clinical 0644(86)80993-3.
evaluation. 7. Debnath J, George R, Ravikumar R. Imaging in acute

appendicitis:  What, when, and why? Armed
CONCLUSION Forces Med J India. 2017;73(1):74-9. https://doi.org/
10.1016/j.mjafi.2016.02.005.
: : : : : 8. Erdem H, Cetinkiinar S, Das K, Reyhan E, Deger C,
;r)?;m?rzztgigcr)lSIscl?r:ic':\lAafd Slt;uofaﬁ?g 32taph)és(;§2: Aziret M, et al. Alvarado, Eskelinen, Ohhmann and
. . ' Raja Isteri Pengiran Anak Saleha appendicitis scores
Score 1s fast,_5|mple, easy t_o learn af‘d apply, as W_e” for diagnosis of acute appendicitis. World J
as an effective and practical scoring system with Gastroenterol. 2013;19(47): 9057—62. https://doi.org/
only 7 parameters. The Bedel score can predict 10.3748/wjg.v19.i47.9057
negative appendectomy better than the Alvarado 9. ParkJS, Jeong JH, Lee JI, Lee JH, Park JK, Moon HJ.
score. Accuracies of diagnostic methods for acute
appendicitis. Am Surg. 2013;79(1):101-6.
EUNDING SOURCES 10. Reddy MG, Reddy VM. Raja Isteri Pengiran Anak
Saleha Appendicitis score for the diagnosis of acute

. . e appendicitis in comparison with the Alvarado score.
Thls_research re(_:elved no s_pecmc granF from any Int  Surg.  2020:7(2):459-64. https://doi.org/
fundmg.agency in the public, commercial, or not- 10.18203/2349-2902.i5j20200298
for-profit sectors 11. Bates MF, Khander A, Steigman SA, Tracy TF, Luks

FI. Use of white blood cell count and negative
COMPLIANCE WITH ETHICAL appendectomy rate. Pediatrics. 2014;133(1):39-44.
STANDARDS: https://doi.org/ 10.1542/peds.2013-2418.
12. Yang HR, Wang YC, Chung PK, Chen WK, Jeng LB,
Financial disclosure: ~ The authors have nothing Chen RJ. Laboratory tests in patients with acute
to disclose appendicitis.  ANZ J Surg. 2006; 76(1-2):71-4.
https://doi.org/ 10.1111/j.1445-2197.2006.03645.x.
13. Huang Y, Xiao J, Cai T, Yang L, Shi F, Wang Y, et

Informed consent:  Written consent was obtained
from all patients participating in the study.

971

al .Immature granulocytes: a novel biomarker of
acute respiratory distress syndrome in patients with
acute pancreatitis. Journal of critical care


https://link.springer.com/article/10.1007/s12262-019-01931-2#auth-4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3870559/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3870559/

A‘JMSRi

Journal of Medical and Surgical Research

14.

15.

16.

17.

18.

2019;50:303-8.
10.1016/j.jcrc.2018.12.002
Patel P, Gadani R. Evaluation Of Ripasa Score For
Acute Appendicitis: A New Diagnostic Scoring
System. Paripex Indian J Res 2019;8(11):27-28.
Kumar PS, Karthik P, Rawat Karan R. Determination
of sensitivity and specificity of modified alvarado
score and ultrasonography in patients with acute
appendicitis. International Journal of Scientific
Research. 2020;8:12. https://doi.org/ 10.36106/ijsr
Cardall T, Glasser J, Guss DA. Clinical value of the
total white blood cell count and temperature in the
evaluation of  patients  with suspected
appendicitis. Acad Emerg Med 2004;11(10):1021-7.
https://doi.org/ 10.1197/j.aem.2004.04.011.

Chong C, Thien A, Mackie A, Tin A, Tripathi S,
Ahmad M, et al. Comparison of RIPASA and
Alvarado scores for the diagnosis of acute
appendicitis. Singapore Med J 2011;52(5):340-5.
Nanjundaiah N, Mohammed A, Shanbhag V,
Ashfaque K, Priya SA. Comparative study of
RIPASA score and ALVARADO score in the
diagnosis of acute appendicitis. J Clin Diagn Res
2014;8(11): NCO03-NCO05. https://doi.org/
10.7860/JCDR/2014/9055.5170

https://doi.org/

972

19.

20.

21.

22.

JMSR 2021 Vol. Vill, n 1: 966- 972

Kanumba ES, Mabula JB, Rambau P, Chalya PL.
Modified Alvarado scoring system as a diagnostic
tool for acute appendicitis at Bugando Medical
Centre, Mwanza, Tanzania. BMC surgery
2011;11(1):4. https://doi.org/ 10.1186/1471-2482-
11-4

Oyetunji TA, Onguti SK, Bolorunduro OB, Cornwell
Il EE, Nwomeh BC. Pediatric negative
appendectomy  rate:  trend, predictors, and
differentials. Journal of Surgical Research 2012;
173(1):16-20. https://doi.org/
10.1016/j.jss.2011.04.046.

Karaman K, Ercan M, Demir H, Yalkmn O, Uzunoglu
Y, Giindogdu K, et al. The Karaman score: A new
diagnostic score for acute appendicitis. Ulus Travma
Acil  Cerrahi  Derg  2018;  24(6):545-51.
https://doi.org/10.5505/tjtes.2018.62436

Xu Y, Jeffrey RB, DiMaio MA, Olcott EW.
Lymphoid hyperplasia of the appendix: a potential
pitfall in the sonographic diagnosis of appendicitis.
American  Journal of Roentgenology 2016;
206(1):189-94. https://doi.org/
10.2214/AJR.15.14846


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4290278/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karaman%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30516254
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ercan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30516254
https://www.ncbi.nlm.nih.gov/pubmed/?term=Demir%20H%5BAuthor%5D&cauthor=true&cauthor_uid=30516254
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yalk%C4%B1n%20%C3%96%5BAuthor%5D&cauthor=true&cauthor_uid=30516254
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uzuno%C4%9Flu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30516254
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uzuno%C4%9Flu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30516254
https://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%BCndo%C4%9Fdu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30516254

